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[&S2| ^°S^I] OlthS 
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[^Sis^eis] 771220-1330911 

790-784 
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[^31 KR 
[£JAh§^] §^ 

^51S J|| 42221 ^§011 2| & ti, AI6022J ^3 Oil 2J 

°0|^djgo] (°J) 
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[^^§S!S] 46 S 46,000 Si 

0 21 OS! 
[AjAhS^] 15 m 589,000 S 

664,000 SI 

[ = 2? A^] 

[^3 ° 4=4=^1 332,000 Si 

[g^/HW] 1. SSf/H- SAIIAH(£21)_m 
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1^-^ CNC 7>^7l#o]l 3£fsV ^o.s., ^M|«Mlfe CNC 7>^-oflAi ^aVa1^> c+^uf 

4^ CNC 7>^^-^^ a j-^-8r, ^^(constraint 

variable)!- ^d^^JL oj ^^ofl tfl*> 7l§&# SJ^wRr ^l^r; ME Z-map H-<t^* -f-*r 

^cfl ^t£^3i:(CW)ol t^^^r ^4+«fl^^Ji(cutting conf igurat ion)!- ^*rxr 

^"71 ^av^^^^- ^tivo} ^4=^ ^ ^^^1 

^^rSb 7>^-S^^l ^3 (cutting force) SEfe- 7>^- machined 

surface error)7> ^ 

£ 1 

CNC, °l<Mr£, 71-5- 
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{OFF-LINE FEED RATE SCHEDULING FOR REDUCTION OF MACHINING TIME AND ENHANCEMENT OF 
MACHINING ACCURACY IN CNC MACHINING} 
[51^ il^l 

£ l£r ^*HH tcj-S. o]^S. ^p-2:« ^£ 

£ 5^ ^^"^ 711^ ^t^* M-e]-\H 

H 7a ^ 7bfe ^ <g*y fg^A 4St M-^-^H 7fl^£olcl-. 

£ 9^ l:<a^ ^^H^l ^3 zue h i)4 ^¥-3 -H-Jl €^ ^(e h i c ) 

£ 10a^ #<a= -g^s] 3t 7>*4H iL4i* M-Bfifl7l 3E*1* 7fl^ 

5L01J7, £ 10b^ 1-^^- t>l^ ^^-7111- 7H^Vs>7l 7fl^£ol4. 
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£ llafe 7}^- g_^SL*}7\ tHI*^ ^11 ^n 5 -* S.*\& 7H^£o] ji ; £ Hb^ 7}^- g_*£ 
$lx}7\ M*Rr *fl2 ^4-* 7fl^£o]^ j £ Hcfe 7V^ S^^.^7> «HJ*Rr *]]3 ^-f 

£ 12^ 7\^ ^$_%\% ^S}«5>7] S^ltb 7fl^£o]cf. 

S. 13^ f^}^ ^^}7] £Al*V 7fl^£olcf. 

£ 14^r ^* ^^^>7l £Alt_V 7fl^£o]tq-. 

£ 15a ^ 15b^ T^H(Cusp) 2-°<M- 2-^£^Jl, S. 15c ?1i£2l ^ 

S)*>7l 5LAl*l 7fl^£ol4. 

£ 16£r ME Z-map^l 7l£-7fl^# ^^*>7l £ A 1 ^ 7fl^£o]rl.. 

£ 17a^r ^ -g- ^^>^ <3<*j# q-B^wfl jfl^^ol^L, £ 17b^ 7flufl^l 

£ 18^ 3*>^ -§-^°J 7>^7isl# ^^§>7l iflSH £Altl 7fl^£olcf. 
51 19^ yH#4°l ¥ 7fl o]a o V ^fl^ ^-f l- 7fl^£olcf. 

£ 22a ^ 22b^r JLZ\i& 7}^ ^*fl 7^S.o) 

51 23^ NC ^*HM 7] ^3H1 nV^^ £ S. o^^SM- A>^^7l 

£ 24^ ^7l7fl<^ 7}#4- Jf-^ uj-Ef^ ZLeflHolcf. 
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[^©1 ^*Rr 7l^^-0> £ ^-o>^ ^2fl7l#] 
<25> CNC 7>^-7l^ofl 5} JI3L, ^Ml^Ml^r CNC 7>^<*H 

<26> cj-^ ^ ^a]-o} T^ofl 4^ *]}^o] ^ ^ ^a]-o} ^ 7 ] 7 y ^;^1J1 ^-7^ 

Cf. ^7fl 2]-^7>l-^ CAM iEB^l^S ^ ^Sf ^3"?] 7>^- ^ 

oic>| ^a>^o1 7^>^c(-. ZL^i isM^-sq- ^ ^ TjS-l-ol °>M-^ :4;e transient 
CUt) <3 ^ <y^S i£f S^5>7l nfl^g-ofl 7}^ ^>7> ^ 

NC 7>^- ^ ^€ 7>^ -2-*r«- ^71^71 ^*fl ^<>H1 &©1 Q^A. ©1 

B-1*V ^^1^ *fl7fl3£l 7>^- 2:7i *}^* <T 91 A. ©1^ ^2- 

Al^Efl^. ^ 7l7fl A]-g-7Hl7fl 7}^, 7>^ <£^, 7>^ -£*r» ^3 ?T 7}^ 

^7) nfl^-ofl ^S^7>Sl ^ ^ *fl*lH ^ ©3^ 7> 

^oflAi O-g-^ 5^7} ^ ^ 9XA. 
<27> CNC 71-^-oflA^ ^A>Aj ^Aj-4 ^o] ol^ oj^ ^£^1 cfl*V ^!L^o| ^ «- 

©i $1*1 ^ ©1-fRr ^ *M ^^>^| ^-^sH il^l ^°> A i ^°<ftb 2: 

^l^A^ 7 |-^- ^^1-7171- ^#71 nfl^-olT^. CNC 7}^-d)}*] ^aV a>^ 
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*>7l *H*IH£r ^1^3]-^ 7^0) ^ ZL o. ^^ 7 )7} <>| ^ ^ Afl S «- ^7><i) 

/ 

<28> 2]e ^-ifl^ CAM iEB^H s) A HHir X\# ^^-i- %M> v ^7l7l ^*fl o]^ ^5. 

5} H o v ^ ^^fl^r -^Ti^l 7ls>*>^ 23-^1- Jie^}^ ^^(MRR: material removal 

rate)^- H^Ml 4M*Rr ^^H^r. MRR-§r °l-g-*Rr u o^^ ^ V5 N^ ^^Hr ^ 

^ ^av^ c-flolE^ tiflol^s].7> ^7}^t\x^. MRR°ll <*! JE. ^£7> «>^g ofl ufe]- 

H7l^ Cfs^l L^Ef^- ^ 5171 nfl^ofl ^ ^ 7g^-g- *M^" 3 

AS ofl^^cf. xt)-^ ^AV^ 71^-0.3. *V o}^ ^S. wj-Alol y^T^O) 

<29> -g- ^ o. AV7I tiV^f ^1^* «fl 4^71 %><^ ^S, ZL ^-^^r 

2.^ * S.^* 7l tiV CNC 7>^o]]A^| ol^ ^3E# ^ 91^ ^£ 

S. ^(off-line feed rate scheduling)^- 7fl^:^S^| CNC 7}^- X\ 7 \^r 

<30> A o V 7l oj 42-^^- ^S>7] ^o(| 4^ CNC 7>^^^ o}^4-5_ ^ 

£r, ^^(constraint variable)!- ^*Kn. °) ^^afl £Rtr 7l^&-g- <y3*rfe 
^Tfls^; ME Z-map £*i^-§- ^rfl ^^gKCW)o] ^£]^ ^Sfl-q^ ^.(cutting 

configuration)!- ^*Kr ^7] ^Sfl^Ji* 3^°} ^£*r S-t^ 
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7] ^V#si ol^^^l- NC iSJELofl Jf-o^fe cj^l- 3£^tf. 
<3i> ^-^r^S^ 7}^-2i#6\] 4s} ^<N V ^ (cutting force) 7>^ 3E# A (machined 

surface error)7> -{H^li ^ &t}. 

<32> o] nfl, AV 7 ) ol^^n f A>#^ #3l^r, <y^^ Ol^^i f 2 (f : < f 2 )» °J ^ 

afll #31; ^-71 s.^ SJ^ZHH ^"71 o}&4-5. f^ f 2 ofl Z}Zf tfl-g-SHf- ^cfl 
CWi ^ CW 2 # ^>#*r^ *fl2 #31; i5\7] +\^r ol-g-^c^ ^t^^o] 71^^ RV<H1 *fl# 

*r^r fnext* ^ A KM0*Hr ^13 #31; 

<33> . _ (^-c^x/.-ZQ 

< 34 > ol^^ £ f next «g ^Mr^S* CW next l- #<fr*Hr *fl4 #31; ^ *>7l 

ol-g-S}^ a o V 7 1 ^^-^ CWnextl RV^ *}M^[ «fl -SL*rtr3l o]iflol^ ^H, 2- 

x>*V7fl o]^<^ ^-f ^"71 ol^4p5L f next » NC Jf^r^, .2.*rtr3l °l*fl7> o>^ ^-f 

7l§^ RV7> 7-^^$; CW next ^-^f °13^r5. f 2 * fnext ^- *U ^r^l^V 

JL, 7l§& RV7> CW next ^ <>l*^r5. fl» f n ext^- *«1 #315. 

3-71 *Rr ^15 #31 

RV 

<36> # 5Ltr^=r. 
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<37> £E*V ^-71 ME Z-map S.<i^-§- -f-*H ^^fl^^^.* ^*Hr 3#*Rr 

^itflS. ^^Hr Ajerts} ^T^o) ol-^^oll^^ S.A^ ^ 

3*>3*1 ^ £3*Rr °l**Hr S-^Bl 33 zfrSL* *)#*Rr # 

<38> ^7} ^ ^*\]*\ Z*X}%77}7]°) 7ML\Q ^ x}°)7\ ^ ^\ 

o.^i oj Tlslicf *M- ^-f^ ^^Ai ^^H, #71 ME Z-map 

^^^-(Entry angle), tifl^^KExit angle) iE^ 51 °1 (Axial depth of cut) ^ ^HS- *V 

<39> oi§> ) *j «-^V SL^-g; %v s ^^ ^. ^Al^i- ^Ml*>7fl ii^*}^ ^-cf. 

<40> 5L 1^ ^- 1^2] ^ ^aHH u}-^ Oj^^tr X\^9] £AltV ^£ 

<4i> a. ^-^^ <^ ^Al^ofl afs. ol^^£ Aj^Efl^ ^av^ s.^, 7}^ g.#£.x} 

MECMoving Edge node) Z-map 2-1, 33 vi^l ^ji^j- 

< 42 > £ loflA^ ^ ufaf Qo] t NC 3.^, 7}^ #2 ^ ^^rt ^ 

^ £4^^ i&^b 7}^- g_*£ 2.^)1- 4i^*l 3 7}^ preference value), ^ll^H^ 
#3, 7>^ <^3M: nfl ^ £ ^H^^^l ^^^cf. ^^ v ^# ^ ^rS 41 

^*>S!* ^^l^r 'tis. ^iL 7l^^o] 7>^0.^ ^AVSIJI, 7}^ 2.*r« 

-7^ ^S. ^^iSX^ ^>"§-7>7> ^*Kr 7p§- ^-g- 2_*}» 7j^^o.S. <^tr^. 
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<43> o.?)JL ME Z-map S-lS-^-E] ^ " 0 H\ ^#^z^( en try/exit angle), ^ 

a°l f-*r ^ ^(Cutting configuration)* S-^^r 7}^- .2. 

ZLSlJI M-^, 2.^ X^*} 2.^3.-^ ^ 

< 44 > oj^^s. ^*3*Hr y o v ^^ ^^(constraint variable, CVH1 4^ it"^ 

£ « 0 >«H ^-g-^ ^ ojrf. %AV ( ^AV > ^AVofl A>^-7> <^3. Hl^r 7> 

<45> ojsHHfe ^ 7]-^ ^2.*H1 tfltb 31^1-^ t^Kh, ME 

Z-map Sit ^«fl^^i» ^>#*rfe *fl*l*M, °lf ^#^(^3 HL^r 

7H§- a^iLxV) 2^ ME Z-map S-t^r o|-g-*H ^M*! 7l^*JHl J^o] ol^^s- a> 

<46> *£±\%^r ^^*L &^*t ^ °- ol^*V ^^-g- ^^^>7l 2.^01 

£ -^H^Mfe sgoflJEL l-oj]£L ^of) cfltr 31 

<47> [3g ofl^ ^^V^ S.c^] 
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<48> £ 2^ 7l^^o] SgofliE. ^ A o V ^ ^-a^ll- M-E}u£ 7fl^£o] JL) £ 3^ ^ <ffl 

A. 

<50> £ 3ofl^ ^£1^-1- JLB}*>*1 QS: 3L7] ^3HH i-^*fl ^ , k-$*| 

<51> 

a< j, = ( t - 1) 0 C + UJa + ^ * 

1] 

<52> <^7l>H , i^r tooth index)* M-^iflJl, .s.^ 

Aar t)+EL ^o}% uj-^xfljl, 0 h ^ v}^ M-eHU, R^r ^ 

<54> 

= a(i,k) + 6<J) 

eu) =-jAe 

2i 

<55> ^7^, jfe ^ 2)^^51 olcj]^ol JI, 0(j)^ ^ M-^Jl, A9c 33 
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<56> ^^^cMH^ ^£"§- ^*)^ (normal pressure force - dF n ( <i> )W 

(frictional force - dF f (4>))3. ^^V'S 3 ^ 4^ Qt\. 



<57> 



[*r*H 3] 



dF n {a,6) =K n A(d)n(a)dA l 



<58> 



[*r*HJ 4] 



dF£a,6) = K / K n A(6)T c (a)dA, 



<59> ^ 7^ , 



<60> 



Aa 



dA c =t c (<f>)cosa r (-^Q-) 



<61> 



A(0) = 



COSd 

sin 6 
0 



- sin0 0 
cos 6 0 
0 1 



<62> o]cf. ZLSjJI a r ^r zKrake angleHi, t c ( $ ^^^o|^ ^ 

A s d°r£-§: Jl^^H 31^3^- ^°li=f. 



<63> 



<64> 



F x (i,j,k) ={C i K n cas(<i>-a r ) + K f K n CiCos4-K f K n C i sm(<t>-a r )]t ( {4>)B l 
F y ( i, j, k) =[Q K„sin(<f>- a r ) + K y K„C 3 sm 4> + K f K n C A cos ( ^ - ] * c ( ^ 

f 2 (o,# =[-Qi=c B + J p: / ii:„c 5 ]a^)s 1 



<65> O^H Ci, c 2 ^ 



<66> 



cos^ A _ sin fl A 

Ci = — : — a — C 2 — — : — n — * COSa r 
<67> C3, C4, C5tt ^ tifl#z| e ofl ^*fl ^^tt 
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<68> 



= sin 6 h { sin d c — cos 0 c cot 0^,) 



cos e c 

C 5 = cos# A < 



# A ( sin 6— cos 0 c cot 



<69> 



7 -| ^ j cos 6 th = sin<2 r • sin 6 h 0 ] . 

F x> F y> F z « ^ SJ^zt^ n}€- K n , K f , G c * ^ 4 s 55i4. 

<71> F,(/) =^2^(?,y,>fe) 

I^r^ 6] ^ 2 

<72> £. 4^r *H*r# ^#*>Tr H o V ^* ^^*>7l S>o} ^ 7fl^£o]jl j £ 5 

°l-g-*H ^ 9X^. 1^ wV^-W ^sl^ ^(helical edge)S ^ 

$iODj ^AV^ 5L^^ %s&d\] cfl*fl Sa^-S-S. %^ ^1 ^«fl 

^ v 3# °l-8-*H 31^r* 

^ v ^* «fl>n 3^ ^ ^i ^ f 

*r 9X^. 2?, ^ d a2 ^- H^SM d a i (d a 2 > d a iHH zj-z^ ^av^ p 2> Fr g- ^ 

cf-g-o.^. zj-z]-^ ^avb^ ^g^aj. ofl^^ ^ 7l §|. 3^3. ^ 3 F 2 4H Fi# 
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«1l7fl r]^EL IL±9] ^ofl 7>5fl^^ ^4-^ F(i.j.k)* *r &4. o] ^ 

4*3 F(i.j.k)* o] -g- ^ HjoVo.^ ^av^ ^1^1- ^ai 7 44 ^44 9^1 44 \H 

W>5f ^-]0 S ^ - Oltq-. 7fl^ ^43 Til^fe Cfl^fl =-^^Ol ^EflS 4 

^4 ^1 44\+4. «1^4-^ € °l^Tr ^ ¥^17> 444^7 ^e^l^i ^AV 

3 31^7} ^Rr *l^JL4(size effect)* 44471 4^-°14. 

<75> „ 
<76> © 

^ay^) = c 1 -(c 1 -c 2 K ( ^ ( '^> C4 

[^*vai 9] 

<78> £ 6^ ^?11!- Tfl^HKr y o V ^^ ^^*>7l £Al$ 7fl^£0]rV. 

<79> u]>£^ Aj- 7 1 ^Sj-Al 50^ ^^o. ^Al.^]. 7 l ^£.44. 

<80> 71443 «§-S-g- °l-g-*M 5.«^& 7j-f ^«VA1 10 2l- ^-cf. 

ol 2.^0. ^^1* 31 44^1 Al^Vo] ^711 ^-^ol 7l^^^l 

<81> , .> . . . 

, t c (<j>) = f t sm<f> 
[^^-Ai 10 ] 

<82> ^ AjAHloflA^ n]i£t§ ^j^Tll (uncut chip thickness)^ ^4 4471^ 

4 ?114€4. ^ °1^ 7>^-#^ S^oll ^7lJl # *V#14 ^9] ^^1^ Aj-cfl^ 

4°1« cl-g-^ u)^ ^-*>4. *l«i«§ ^-s>7l £ 6^1 44\i 

44 ^°1 (x am . y am )# <£-II 5l^o> 3-4. (x tm> y tm )^ ^r44 llAsL^-Ei 314^4. 
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(Xa», Yam)^ °1 ^ ^(m=l~n f <$*\Si\ ^)<=>] ^ ^ zj-fl*l(<t>)* *| nfl^ ^ 

^ fli*lolal t ( Xtm , y tm )£- (x am , y am H^ ^ 7>^7jcf. 

3>, m =(-l/tan<£) • x tm 



<85> 



tcmi i, J, k) = R- V x 2 tm +y? tm 
[^ev-do 12] ^^[0,M»(^(f ( ^))] 

<86> ol^oflA^ ^<&EL ^ ^-g-^ ^4- ^AV^ ^AV^ Tfl^, ^ ^1 

<87> [&<&E. ^ 

<88> £ 7a ^ 7b^r 4^ 1-^-^- ^ ^3 4Sf M-Ef\fl 7fl^£o]c|-. 

<90> ■> 

141 ^) 2 =^+^ 

<92> C^H, f^^iiL ^HH^l tiV^ojcf. R( Z )^ <>J<^ Z oflA^ 
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<93> -i- w.«-oflA^ z}-^ ^aV^o.^. cf-S- <^*H 154 ^Sl^tf. 

<94> 

[^r«H 15] 

<95> — " 

^BK^C )» ^-^Ml ^-g-§Rr ^*]34 n>%V^ o_ o.-^ ^ ^Cf. ^oflc ^ 

^4 ^^-a- -frl^l ^«fl ^ ^ 3^ 9=0, ^^^ol e h=0 nfl ^»J] 

^ &4. 

<96> — ' 
<97> - - • -r 

n = cos a i - sin a / 

C^*M 16] 

<98> ^^-^^1 ^^IHJ 1 ^ ^4 ^14 (the unit vector tangent to the cutting edge)-^ 4-§- 

^tj-^i 174 ^4. 

<99> _ 

[^44 17] 

<100> 0^7]*^ 



<101> f _ _ (jZL^o) 
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<102> 



<103> 



18] 



b = rxn = — sin a/ h cosa r / -— cosa r k 

A A A 



<104> uf^, ^ -fFS^E^ ^o]^Cf. 



<105> 



[*r«H 19] 



r c = cos0 c b(a) + sin O c r{a) 

= cos# c (— sinar r z + — cosaj —— cosa r &) + sin# c (— 7 r + — £) 

^2 ^2 a 

1- 1 / - /* 1 - 

^ /a 72 /2 /2 



<106> ^ tf^ofl/^ ^3£r ^ 7flS] ^2) ^ 



5? 214 ^-ol ^S^tf. 



<107> 



20] 



dF„(iJ,k) = K n n</>,e M )ndA c 



<108> 



[^«H4 21] 



dF f (i,j,k) = K f K n T{^e M )T c dA c 



<io9> OI7H, ^ si^z| e<4 t^N^ z}- e h s. °i*v 3±& H^r 4-S- 214 
°1 ^sm4. 



<110> 



cos(-0 +a) 
sin(.-# + a) 
0 

cos^cos# A 
sin ^cos^ 
- sin 



[*r«H 22] 



-sin(-0 + a) 0 
cos(-0 + a) 0 
0 1 

- sin <f> cos <f> sin 
cos^ sin^sin^ 



cos(0J 
0 

-sin(0„) 



cosO h 



0 sin(0 A )" 

1 0 

0 cos(<9J 
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<lll> ^ a o v^ >y-6fl^ n>^^^ 3^ wj-^V ^aV^ o. s 3^ ^ 

23 vfl^l 252}- £tf. 



<112> 



23] 



<113> 



24] 



F x (iJ,k) = [^ fl (cosa r cos^cos0 A + sina f sin ^)+ AT /J A' / [cos^ c sina r — cos <j> cos 0 A 

1 / / l 

- (cos# c — cosa r + sin# c — L )sin^ + (-cos# c — cos or r + sin# c — )cos0 sin 0 h ]]dA c 

fi fi fi fi 

= [K n (cos a r cos <f> cos 9 h + sin a r sin <j>) 

+ K n K f cos# c [sina r — cos^cos0 A - — cosa r sin^-— cosa r cos^sin# A ] 

J 2 J 2 J 2 

+ K n K f sin# c [- — sin^ + — cos^sin 0 h ]dA c 

f2 fi 



FyOJ'k) = [^„( cosa v sin^cos# A -sina r cos^) + K n K f [cos6 c sma r — sin^cos# A 

If / I 

+ (cos 0 C — cos a r + sin 0 C — ) cos 0 + (- cos 0 C — r cos a r + sin 0 C — ) sin <j> sin 0 A ]<£4 e 

fi fl J 2 J2 

- [K n (cos a r sin ^ cos 0 h - sin a r cos <f>) + 

+ A^AT^ cos# c (sina r — sin^cos0 A +^-cosar r cos^ -^-cosa r sin (j) sin 9^ ) 

72 /2 A 

/; i 
+ K n K f smO c (— cos^ + — sin 0 sin O h )]dA c 

f2 f2 



<114> 



F 2 (iJ,k) = [-K n sin0 h cosa r + A^A^f-cos^ sina r — sin^ 

/2 



/ 1 
+ (-cos# c — cosa r + sin# c — ) cos 0 h ]dA c 

J 2 J 2 

= [-K n sir\0 h cosa r + K n K f cos# c (-sina r —s\r\0 h -^~cosa r cos0 h ) 

J2 J2 

+ K„K f sm0 c ^-cos0 h ]]dA c 

J 2 

[^r«M 25] 

<ii5> s^a^Hl 4^ A ^ ^--S- 264 ^ 31°-^, 

^-§r ^^"^(Fj)* ol-g-sH ^ Sl^ofl <4-E- ^ 3l^r&, K n , K f , 0 C # 



58-18 



1020030082695 
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<116> 



i^n^A 26] 

<117> cfA] ^*}-Xj 26^- ^^S. M-Bj-ifl^ 274 



<118> 









4, 


A,' 






I- 


^21 












A. 


A* 


^33. 


*3. 



[*r*H 27] 
<119> °i7l^ ( 



<120> 



K 2 =cos0 c K n K f 



K 3 =sinO c K n K f 



A i 



11/ 
= ^iXS^ s ^ na ^ — cos <j> cos ^ cosa r sin ^ - -y- cos or r cos ^ sin ^) ■ f c (^) 

" f fl J7 



k i 



A » = 5 .ZI(-7- si ^ + y co ^ sin ^)- J cW 

A 2l = B, y^y^ (cos # r sin ^ cos # A - sin a r cos <j>) • / r (^) 

11/ 

^22 = 5 1 X X ( Sil1 ^ ^ ^ C ° S + "7" COS COS 0 " -T- C0S a r SU1 ^ SU1 (9^ ) • ^ (^) 

k I J2 fl fl 

^23 = AZI(7-cos^ + ysin^sin^).f c (^) 
k i Ji Ji 

A u = ^XX(-sin0 A cosa r )-r c (0) 

^32 =5 iZZ^ sina r7 sin ^ -^cosa r cos^) r c (^) 
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<i2i> ^Ava^^tL E ^ Kl> k 2> k 3 7> ^ ^3 ^*vai 283]- £ 

°1 ^ 5a^. 



<122> 



^taiT'A) 
A 0 



^2 



f cos0 c K n 
28] 

<123> s. 8^ ^ ^ ^Hl t4€- *l^r ^^*>7l 7fl^5.olcf. 

<124> £ 8°1H tq^asl ^ zjo] titf o«i^ ^3L^ ^ ^o] 7 > £ ^-g- 1: ^ 

<125> -g- oflc ^^oflA^S. £ 8^ ^-gr ^ n|i3 -R4i<Hl ^-Sfl ^tb 

3 ^av^ Tfl^l- ^fVcf. t]~g- ^ai 29 vfl^l 313]- ^slt}. a. ^ 

7>^§>^. 292V Kn -g- A t^H^ ^Hl ^*fl ^^Rr Jl4» i^^V 



<126> 



in(A:j = A-(4-AK ( ^ 

29] 
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_ t e (i 9 j 9 k)/cosO M 



<127> 

t cr (iJ,k) = 
, , , as(k)/Aa , , 

<128> K f 2f 0 C ^ ^ ^ Qo)o)} 14s <*j 

3¥*ll(t cr )» °l-g-*M 

<129> 

30] 

<130> 



0 r — 0 M . = ~ h C 9 

c hlc l + (t c /C 3 f< 2 

31] 

<i3i> o^ 7 ]a] e hlc ^ ^-B-^ofl ^ 1- -*f-g-3] ^3 -h-jl zj-°ltK ^ 

<132> £ lOa^r #<ffli=L 3^ 7^H ol^^^S] A^ll- M-E^7l «H 7flH| 

5L°)JL, 5L lOb^r #<ffl= ^l^>7l 3 *H JE*1 *V 7fl^£o]cf. 

<133> £ lOa^l M-^l-tf 3^ 7B^H ^^f^)^ q-g- 323]- ^-o] Tjl^V^ ^ 

<134> 

/ c (z) = /, • sin (f) • cos if/ + DR(z) 

32] 

<135> ^7lA^ DR(z) = R(z) - R(z + f t .sin^)o]^ o] ^ 3*}^ 7}^-oflA} o]^ ^«_ofl 
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<136> £ 10a°fl M-Bf\+ 3^ 7>^*IM O)^ £l±6\} oj ^7^ T^tg ^ ^1 ^ 

i^*>7l ^sfl *f=*H 32°1H ti^ £ol ^ ^IHI Jl^^> 

<137> _j 

33] 

<138> <*|7H, Ram = R(z + mf,sin$) 

<139> rcJ-eM o]^^ £ lOb^H *r*M 34^ £o] ^l^V^cf. 



<140> 



ten, 7> ™) = * (*) - JxJj^^yJjrf 

t c (z) = Max[0, Mn^ (i, y, m))] 

34] 

<141> ^7l^i, t cm (i, j, k, m)£- 7V^*V ^1^^ ^l^Kn, (x tra> y tm )-& 

*\ ^av^^ <H*](m= l~n f )# t c ^ *J*fl ^n^l* S^lt!:^-. 

<142> [71-^- S^.£.*> 

<i43> cf-g-^ 7^ a^^^Vl- ^^^rS. -id^H: ^-f ole^V a^-S-^Vl- ^l#^>7l 7}^ 

<144> £ llafi]- ^o] -^1 ol^sofl ^*flA^ o]a>^ o.^ 7]^v\jl ^-f ^^3. -S. 

i2] ^iS. 7HJ*h ^ o]e^ 7>^^r ^ ^H7f ^-^9] ^ ^ °fl til*^ 
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* £L°1 5. 11c # «~g-o] ^ ^^-4 ^ ^ tJ. 

2H1 ^*fl ^71^ 7>^ ^^Jl 91^. ¥ o) Ei *V 7^ ^"W^ ^1 

<145> ^1 lla)^ 

<146> ig^c ^^2]- ^ofl ^ Sl^r TiiH(Cusp) -2-*K^£r cutter 

mark)^ £ 12°1H iLfe v}Q go] o^st f t <^ oVtJ Rofl o)*fl ^-^^cf. £ 12 

^ TiiH Sl*}, C h fe ^ 35^ go] Tfl^V^ *r 5^. 

<147> ^ 



^=^ 2 -(y) 2 

[*r*HI 35] 



<148> 



C, 



<149> ^12 llb)^ jL^.2.^V 

<iso> ^ A ]oii ^^Vfe "o"~P"^| s. 13^1 go] Zt 4£ 

<151> xlj) =-psm(a run -6U')) 



l^n^ 36] 



y JJ) = - pcos ( a mM - 0( » ) 
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<152> a 14^ 2<£ ^^S. 7>^*H ^ol ^ofl ^-Of^^ nfl^ ^ 

* M-Bfiflji q-. cjia zjzHl ^s]^ ^-a- oj-g.^ z^- u^a 3*1-1- 

^Hr ^£ 37^ 



<153> 



+ -^-[< L, -L, -z > 3 -{L f -zf+3-L p -{L f -z) 2 ] 

y 

^ <*. J) = [2 ■ *. 3 + 3 • L p ■ L s 2 ] + [L/ + 2 • L p • L s ]• (L, - z) 
+ ^-[<L / -L p -z> 3 -(^/-^) 3 +3.L p -(L / -z) 2 ] 

[^*Vai 37] 

<154> <^7H, L s ^r ^3 a ( shank) zjo] ojji, Lf ^r ^olf ^nl^tf. zz.^a L p tt ^ ^a 

Jl. Iffe ^ SL^B, ZLelJl (Young's modulus)^- 2] D im. 

<i55> -g-*]<y-g- nj-ej-A-l oIp] ^]a>^ ol^^ ^sRr £<H*l 

*l(Px,k. Py.k)i» °l-§-*H *r 5Eli=f. ^ ^ —3. ^>H2| (p x ,k. Py,k)i 

* °l-g-*H 3^ 7>-^ SLA* *8>S« ^ 9X^. (Px.k. Py,k)i ^S.^ ^ ^ 

^ 7>^- -SL*M- 3*1-1- M-eHM. ole^V 7>^ £^ £.*Kr 

36^- 37-g: °l-g-*M tf-g- 38^ 31^ ^ 

<156> [^*vxj 38] ^ = y + Frf V' ® 

<i57> ^13 llc)^ a^g^t <^1^ 
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<158> £ 15a ^ I5b^ ^iH(Cusp)^- M.<^^ S. 15c^ 7^5.^ ^o]^ ^t}7} 

y o V ^-i- a.^^. £ 144M ^ ^S. ?m TPD^ ^ <>1^ f t °fl ^«fl ^ 

<159> 

D = J(TPD 2 +/ t 2 ) 

39] 

<ieo> [ME Z-map S.'g] 

<161> MECMoving Edge node) Z-map^ 7]£ 7fl^^r £ 16^ *]#*Kr 3*} ^ 7>£ 

31 aV^-^ofl oi^ ^ e) ^(edge node)-°S. ^^^-JI, 3.^ ^¥ *03^ * 

^ (i, j) ^*H1 3*} 3^ sJ-Sfe 40-*}- i£^£cf. 

<162> 

x = i • g + a x 

y - j • g + a v 
40] y y 

<i63> c^ 7 }*\ g±= ^o)^ t ax sq. a y ^ £ 16°fl M-B}\+ ^12] 3 ^ SM^h 

a x 2f a y ^ #3J±i} ^ #<>H 6 > 

<164> ME Z-map^l SIM'S 2)-^^ ^ ^-§- ^cfls. ^^^Jl, 3*} go] £ 17 (a) 

^ *■=?■ 'S^M*! 2.^B] <3<* iflofl ^o.S ^Sl^tK £ 17 (b) 
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^ 5L*\?) o)^. ^ ?*7\ ^l-cq q.^ufl ^o^, ^7fl ^ ol^g- £ xflJjLofl 

7%°- tflJf ^o. S Afl^W. ^ ^-fr -f-^fl ^£-°lH 31 o) 

Ei ^2:7> ^-#*fl*m 3* ^ 5*^. ^ ME Z-mapofl^i^ £ 17 (b)^ ^o] s)av^ ^ 

<165> ^ oj^l^ ^-Cf. ^ ^ol S.A^ ^cdofl 

ofl $1^ ^fl ^ 7>^ T^Ht}- 3^ ^-f o] S-A^ ^0.5- 

<166> 



-a x cos# ±g|cos<9 I 

m 61 forC>0 



cos 5 9 m 
-a y sin6> m ±g|sin0 m 

sin 2 0 



/or C<0 



<167> 



[^*VA1 41] 

^ 7l ^ C= |a x +/ o cos0„,|-|a y +/ o sin0,^ l o = g I max(| cos 6 m |, | sin 0 m |) ^ ^ 

<168> o^H, 1 0 ^ ^71 ^(a x ^ a y 7> 0<?1 "kA^ 7}^ Tl^olJL, l p ^- ^ <£ 

4 -g-o) « c vtg:_o j-^ o.^oj 7] .- ^sHc}-. aj^^ 3*} ^o] s.A^e] 3^ ^4-^1^ a x ^- a y 

<169> < =^+(^-0.003^ 

42] a^+^-rfJ sin^ 

<170> aJ 7 H, r d ^!r tiV^f-olji, d n ^ ^ ^ ^Al a>o]^ TleH^. 

<171> ^ ^}^}7] 5]^^ Al^-Eflol^^- ^ ^aV Ay^o) 

^av ^^s.^ ^^^(Entry angle), tifl#^(Exit angle), ^ S^l (Axial 
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depth of cut) -§-°l 9X^-. ME Z-map-i: °l-g-*M ^ 31^}^ 4 -§-^4 £ 
A. 

<172> ^fl, ^BM£ ^\ ^o] ^ofl ^JjL-g. ^*Vcf. 

<173> ^ 5L^ 3* °1*^>J1 3*} 3^ ti^r ^^*>Cf. 

<174> 5LA]£\ ^-f ol-g- wj-^ zj-si- T^t!^. 

<175> ^ O]^ ^ Z^£» Ol-g-^ ^og^ Hfl^Z^ 7^^-. 

<176> ^zv^ afl#z^-ol sl-uH^ MJ-^Vtt ^ S^H^- ^^-^ ol-S- #1* zJ-IE. 7^c)l 

7H> €■ ^ 1^4^, 7H V ^ &-g- tifl#z|o.^ ^t!:^. £ 19*4 ^^z^ 

4 afl#ZVol J=- 7fl °l A o V< ?l ^-f ^ Z}£^1 ZV^ol ^*VA1 430] n>^ 



e n -#„_, >2sin" 



43] 

<178> ^7^, 0 n o. T^SH ol^ ol^- «J-^ Z|tz:^ n «l^ &<>m. 

<179> ^^Tr S.€r t\^3L ^±.7} ^ Hfl#z!-g- 7}^1 Til 5} *1 °>, # 

<$IL ^-f ofl^ £ 20^ z>ol ZV C]i3 Ai7f tJ--E- 7>*lJEL3. z]- cl^a 

*1H afl#^ 7ll^Ho> *vcf. zL^dl k^^ll ^^3^1 tifl#^ ^sa-sl 

^l^>7l ^«)H^ k«i^^- k-l^^fl C]i3 -S.il ^V^l 7V A] Z^V 7>^^.Cf ^ o) 

(3*> ^V^icl- ^-f 3*} ^^1 o.*>7} aTll ^ 14^ ^ 

^ 44^- ^^cs. t£ 20^1- z>ol cl^a. iL4il- ^ol^i «ll#z]-^- 7ll^> 
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7> 3*Hr ^<a^4 tifl#z|* 7>^1£S- 

<180> /— 

r,(/i)-r,(n-l)>V2£ 

[^^-a] 44] 

<i8i> oJ 7 H ; r g (n)^r n«i^fl c^H ZLf-ofl^ €■ tiV^^-o]cf. 

<182> ^a^a}^ Tjl^}^^^ £ 213f ^ u(-E}vflol^lcf. 

<i83> £ 2H>H CSS^ Cutter Swept Surfaced ^=^>S. [Y. C. Chung, J. W. Park, H. 

Shin, B. K. Choi, "Modeling the surface swept by a generalized cutter for NC 
verification," Computer-Aided Design, Vol. 30, No. 8, pp. 587-594, 1998.]<*fl 

sm. ^ css^r ^ n^&SLs. i- <a^, ^ nc 3*hi^ 

<i84> ^av ^^1- Tfl^Hr ^r^H -g-aJlH ^ ^H^l SKz- 

0 s Vo V*> *}JEL5L CSS Tfl-tV u o^* S^^S^t. ^, ^-o] ^ ^ 

^ si^-ns. 3^ f&7$ %«\}*\<>\ ^ ^°}?} S 

£ ^ <>1* ^13^ S-a-S. £^>J1, 7>^- 

<i85> ^^*v «v^f ^^tS a}-8-€ S^^^Hl tfl^: 31^ 

ole^V ^tfl^JiL-i- a>#^ *ti^% v ME Z-map 
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<186> ^^7} zZ^SLS. *I^sl&* ^ H-t* ol-g-^c^ ^av^o] 

(transverse rupture strength)* °l-g-*H ^r^M 45^ £o| ^7>^1 7^ 

<187> ilFj = SF • Til 5 • 5 

[-^i 45] ^2 = SF ' TRS ' S 2 

<188> q 7 ]*\ RF^ ^-*l|7 r Jf-S^l^ 3* y oM^>7l *fl -£^*Rr 7l § ^^-^o]zL RF 2 

TT ^3 ^ ^"S^l 3*r£3*r ^-7] -?-7}SRf 7l§ 1^^. ZLxl] 31 TRSfe ^ 

^ (Transverse Rupture Strength)* SH^-Jl, SF^ ^^(Safety Factor)* M-E} 

3L*V Si^r ^7> #^3* ;SL°^JI, S 2 ^r ^ clia^l 7>^^ ^ 4 

T&o] ^SJ-fe- ^^1(F C )^) #^3* M-E^q]^ ^}ol^ ( ^*Vai 46 ^ ^-o} & 



<189> il^ 



2 



<? =Vr (^L) 

i^n^ 46] 

<190> o^H, D a ^r ^r^^a.^ ^o]§ 7>^7M , RL^ RL 2 ^ £ 22a, 22b* 

<191> £ 22a ^ 22b^r D"^* -H^tr 7l§ *Hf^# ^3l*M ^*fl ^l*r 7fl^£ol 

<i92> £ 22a*lH RLi-8: ^7> «V^* 7>el?Jcf. (ofl* s-^ , R^^fl ^ 

^-f 0.79RS Tfl^tq.) £ 22b<*M a^ tf^Zf, b^r 1*} ^-fr^f, cfe 2*> ^-fr^* 7>^ 
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<193> rl 2 ^ <#o^ o. Ei(xi, yi), E 2 (x 2 , y 2 )^3l ^ nfl RL 2 ^ ^Hfe ^ a>o1^ ^ 

« °l-§-*H ^1^-. Er£r(F c -tan a, -F c ) °lJl E 2 ^ RL 2 # M-h^Att ^Aijzf 

<194> RL 2 # 2] ^^-4 1*> ^-H-^-a- ^E^m^ JH^^r ^ 
J A 47-4 ^-cf. 

<195> 

2 



[<r«H 47] 



<196> , . 

L,tana(tana+ tanb) 

— ^ < F c • tana 

(ton a+ 1 ) , _ ^ 

<197> RL 2 # M-E}u)l^r » 0 V ^^^r 2*} ^iflfe *\^9\ « 0 V ^4 

^ 48^ ^-o] ^A>^cf. 

<198> 1 

<^y»)= ( (toa+toc) * (L 1 (tanc-tanb) + F c (l+tan^a)) t 
— x^tan c + L x {tanc — tan b) ) 

48] 

<199> RF 2 ^ ^ ^ofl ^r^9j ^l^£)7l nfl^-ofl X Y *g ^ ^ o_ 49^ 



<200> 



49] RF * = Nd ' RFi ' 



58-30 



<203> 



1020030082695 #^ 2003/12/22 

<201> c^ 7 ]*\ 3(MM ^oljl, N d Tr 7>^ Al^ofl ^ 

3 A^i-t^ ^» s> ji #7l ME Z-map S-^S^-El Tll^^cf . 
<202> 4e}-Ai ^*vai 5 0 34 ^-o] RFi ^ RF 2 '# ^ ^7)^ ^tf. 

so] 7 ^ *l^=Min(RF h RF 2 ') 

<204> o]e^ 7l§ ^^-^o] ^Sfl*!^ 7]§ ^*>^ ol^^i^- ^AV^ S. 

<205> *V£, ^t^5L S^*}-* ^^Va^ ^ S^i^V S-t^r oj-g-sH a^-2-*V 

51 2:^*1-7) ol^^l- ^ ^ oic^. ^7>7> NC S = # m % 

*h f^ v , 3*H) ^ *|-g- -2-*V» ^^4. °1 "fl *!-§- ^3-^ 7>^- S^^. 

^ j^o. oj-g-^H ^r^^l ^-g- D J:^Kr 7jl^V*>cf. S^iL*}^ ^l^^-t- 

<206> [oj^^c IJ-JI^^] 

<207> £ 23£r ^^(^^ i&^r 7>^- S^-S.*}-)* 2^*}7l £| 7^^ ^*>fe 

^j£« #71 -^jLel## SL<^nk ^4? ^Sbfr 3l^*}7l ^slH^r ^3 2-<S*V 7> 
^ S.^iLx> s.^o] A}-g-s}tf. £ 23^1 *ll A]^ <£ji5l#£: ^^^1 NC aH^IM ^av^ ^ 

<208> a. ^oflAl^ i^iy-a. ^ Alf-e1)ol^ Al^V c*^ y o Vo Jr^§: ^J^W. °1 

±r ^ ^3-^2] ^Al» ^ #J1 ^*HH a]cfl ^ ^&-§r 7l^^S 2^*>7l ^ 
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*\ 360JZ7}*1 t}^] olnfl Tfl^}^ oil ^ ^l^ol ^^cf. ol 

m-^o) ^avs 2.^2]- s^^y £ c i°11^i ^1 ^¥^1^ £ 6^)- £ lOofl ^ 4 

^4 sjo>o.^- jlb^^H ^-i-o] ^q-^ ^^11- jib^H *1€<8 31 

AV^-Cf. Ol O. ^AV^ CC^ -2-*r ^'gtf fe^l^ 31^ «fl 

jg.^Vo] ^ ^>,oi ^ ^oi ^ <^ ^ ^ ^ ^cfl^ ^ 

* *ih^ 32^ ^ 7]*}^^ s. 23 

°1H ti^-oi ^£ °fl ^ ^r-§-*>7} <ysl3. Al^eflol^ a1^> 

^^s}7fl 3^ ^^^1 ^m^r^HH ^St nq-el- 7l*}«H ^-^1 S-t^ 91 ^ 

10 HL^ 321- ^ <>Wr^ ^ £*r^ ^cfl &o] ^sj^ 

f3 ^1^-M^ D J 3 ¥11 £ c l^] 12 i£^r ^«f^ 341- °l-g-^ 

^7H>^ 01 cf. o]^- ol-g-^>a] 7]^ ^AV^ofl sfl^^ ol^#i^# linear 

search)* ^V^" *r aI^. £ 234M^ ^ 1 ^r ^^1^^ 

CWi^f CW 2 ^ «fl RV^l Sfl^>fe ol^#51iM T=f# 51* 
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<21I> f ... f , (^-c^x/ 2 -y;) 

si] CK ^ 2 

<212> /■ f f 

<213> ^, oj^j= f next ^-oo] CW n ext» ^T#^ 3^ -S-^tMlS 

*>7l <^*W 521- ^-g-^V^ ^"71 ^-4^^ CW nex t 7 > 7 1^& RV^f *\*L% ^ 2-*}^) 
olvflolxl , j^HWl °1^<H ^-f o)^4-5L f next » NC ^H.ofl ^c^JI, 

31 H^} ^-f 7l§& RV7> ^r*^& CWnext ^ 3.^. o]^S. f 2 » fnext^- 

JL, 7}^& RV7> CWnext M °}&4=-5. f next 3. tfl*fl*M * 

52] 

<215> o]^^£^ *}<£^ o]sq. « 0 V^ o. oj-g-^Tg ^B7l| o]^£l- 

<216> ^|«H7H ^tb 7]-^-#^: £ 24^1 A, C ^ ^EflS. S-oj^lcf. 

Zj- «o] A]*^ * Ol^^ofl £^>^C-fl ^Sfl^l 7>^ Al^V 

^ iL4 ^ zJo^lTfl ^cf. ZLSlJL 1-^-34 « 4°l1^r ^£ ^^-1" £ 24 
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?}°} rdiiL^tf. 7fl^£]Jl 54 ^ **M?JN>Mfe ^ <H ^ (Look Ahead) <£5LZ]&°] ^-g- 

s\o] o]^ 7}#4-o\] rcj-s. -£-^7} o]± *j\^_s]jL ^ . ZLSjuJ- <H«fljE.(Look Ahead) 

7l^o] £^ ^ 7} 3HH^ 7}^- #oll ojEitV 7}#^ B-^* tiV^A] JL^Sflo) ^ , ^ 

J=(Look Ahead) 7l^o] oi^ ^-f^S. 7 }#^ ^ 
<2i?> ^o^HH ^ ol^jE.(Look Ahead) 7l^-g- *1^}*1 ^^l?^ 7>#^ Al^n}- 

aN^sf I" 3 1-^-^ 3711- 7}#^ Al^cf STll *flo) *Vtf. ^ ^-fr 

113$ °l^ri£S. 7>^sl-7l ^*flA^ ^c^ £ «-s.o^ 3_ 7 ] 7 \ 7 \yv^ x\Qsi\ 2~3«fl s\o] 
o> ^ a 7l 7 } °)^S-7\ Q^xfc ^#£r ^o^t}-. rcj-x^ ^oflA^ ^ 

^ ^3^°1 7l^^ ^-f NC 31=^ l-s-* ^-Wfe 3 

71 7> 7>##,g- JL^*><^ ^ltb# 3.7lJiL4 ^ ^-r^l^r "M^l *H$€ 371 i 7^1^ Jf£ 

<218> ol^ ^-Bfl ^fil wV^-^tl: tfl«H ^^«l-Sa^l^. ¥r °H 

^l^Kr 7>^}JL ol HL*V ^ a^o} ^o^ofl ^r*Hr 3^ 

<2l9> o)# ^ £o] ^6\] 4=. ol^£ -S- C i 

^ ^J2.a} Iff 7l^S °1^£. S-t* 7fl^o.S.^ CNC 7>^- A] 7>^- 
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i] 

CAD/CAM Al^Efl^^tLE^ 7}^S] ^#4 *HS>fe NC 3£«ll 

t 2 -^^ (constraint variable)!- ^d^sj-ZL °1 ^^ofl cfl^l 7l§&-i- <y^*Rr # 

31; 

ME Z-map SL^tJ-i- s| rfl ^>£^&t(CW)°l ^JiCcutt ing 

configuration)!- 4^*}^ #31 ; 

#71 lAVsflA^jit ^^-«>o> ^4=^ ^^SH ^ v 

^ 5l^^-(4)s)* ^3*Hr #31; 

#71 ^£ ^ S)^^($s)°fl A i # 7 1 ^€*r^ 71^^ ^*>£^- *}^r ol^£ 

« ##*Rr #31; ^ 

#71 ^V#£} o]^£S. NC S IE. ofl ^SRr #31 
1- 5L^-*Rr ^l^E ^31#^ ^ 

[^T 1 * 2] 

i *<H1 SZ^i , 
#71 oi^iE-! #3m, 

olo^^ ol^^5L f 2 ( fl < f 2 ) 1- <^SKr *fll ^711; 
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^7) s-^ °l^r51 fl 4 f 2 ofl zj-zj tfl-§-s>fe ^cfl ^ifi^ cWi 

f = f , (^-c^x/ 2 -/;) 
y "-' yi cw 2 -cw x 

oj^^H f next eg ^o.^ .^.4^4^ CWnext* ^>#*Kr #31 ; ^ 

5>7l °l-g-*M ^"71 CW nex t7> RV^ ti]j5I^ «fl ±7l}&7$ °] tfl o] 

*1 ^^H, 55.^*^1 olifl^ ^-f ^-71 o)$4?5l f next l- NC 5LE.«*|| 3f<*|S}jL, S.^Tfl ol 
^7> ^ °- 7 ]^^ RV7 > ^Ig^tf CW next £1^ °l«Mr5. f 2 l- f nextS . tfl^|)*H 

*)U ^TTflS. ^71*VJL, 7l§^ RV7> C W next iH} °1S^3E. fl» fnext ^ ^ 



» S#*>fe <>1^#£ w o V ^. 

[$^& 3] 

2fl l %H1 

^7) ME Z-map £- , I^-8: ^^HH^SL* ^*Hr ^Itt, 

3#*Rr ^cflS 3*l*Kr #31; 
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z|£ t ol-g-^H ^sfl^iL* ?fl^Rr #31 

♦ i^Kr °}^5L ^1#^ « 0 ^. 
3 iHl 

#7] ME Z-map 2.1^ -f-SH ^Sfl^iL^ ^^(Entry angle), «fl#^" 

(Exit angle) ^ (Axial depth of cut) # 7 At *}^± 

[3^* 5] 

*H 3 %H1 5a°H, 

6] 

*D 1 ^°\) 91°)*], 

^7} ^4?^S*r ^AV^ je^ S# ^-^>7> 3* O.S. *Hr °l^r 
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[^T 1 * 7] 

CAD/CAM Al^O-S^Ei ^1^-51^ 7>^-#S| ^-^^ ^ a] t}^ NC SH.ofl 

nj-ej- CNC 7}^?§2] (cutting force)* 3^*M ^ °}^4-5. 

ME Z-map 2.^%* ^cfl ^ v ^°l IHJ*!^ ^Sfl^JiCcutting 

configuration)-!- ^7}| ; 

#31; ^ 

♦ ^*Hr °1*^H °o V ^ 
I^^J- 8] 

^>7l S.^17} -f-S^m 53* U"^l*>7l ^^1 <S3*Hr 7]^^ 

RFi^ B^fe- B|7l ^*fl 7l§ Rp 2 ^ ^ &* # 

^71^, RF^ RF 2 ^ ^>7l ^ ^O] TflA]-^ ^ SI^, 
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RF 1 = SF • TRS • S t 

RF 2 = SF • Til 5 • S 2 

°] nfl, SF^ ^(safety factor), TRS^ (transverse rupture 

strength)-!: ^ °1 jl , Sl £r ^7> #^3, S 2 ^r #3 ^^3.2\ ^ofl^ 7 HJ£ ^ s\- 

9] 

-i- ^aV^ acfl^ol ^-g-S]^ o)^s. +n^^ ^ . 

f z (j) =^i:F z uj,k) 



F z U,j,k) 



F x (i,j,k) 



[ Cj K„cos(<t> - a r ) + K f K„CiCos 4> - Kfi n C^\n ( 4> - a r )]t c ( <f>) B l 
[ Cj K„sin(<f> - a r ) + K f K„C^\n $ + i^Qcos ( 4> - a r ) ] t c ( <t>) B 1 
[-C 2 K n + K / K„C 5 lt c (4>)B l 



cos 6 h 



smd h 
sin# rt 
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C 3 = 

Q = 
Q = 



sin sin 0 C — cos # c cot 6 tk ) 

cosd c 
sintf^ 

cosd h ( sin cos 0 c cot 8^) 



cosd th = sina r • sin# A 



[33^8- io] 



ln(^„(/,y,/:)) = 4 -(^-^K (W ^ 



0 c O,J,k) = C l -(Q-C 2 )e 



<c 3 t c (ij,k)f* 



HI 

^ ^AV^ S-Tf^o] ^-g-S^ oj^^S «V^. 







"X 









^11 ^12 "^13 

,4 /I 



/I 



31 



-^32 "^33 
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K,=K n 

K 2 =cos0 c K n K f 
K 3 =sm0 c K„K f 

Ai =^i2^5^(cosa r cos^cos^ A +sina r sin^) -f c (^) 
k i 

Ai = B\ X X ( s * n a r ~7~ cos ^ cos ^h~~r cos a r sin ^ - — cos a r cos ^ sin O h ) t c (<p) 
f 1 

As =5 iZI(-7 sin ^7 cos ^ sin ^)- r cW 

k i J2 J2 

A 2\ = A S X ( cos °> sin ^ cos ^ ~ sin «r cos ^) * r c (0) 

A2 = ^iZZ( s " ia '- — sin^cos# A + — cosa r cos^ L cosa r sin^sin# A ) f c (0) 

k i fi ft ft 

f 1 

^23 = 5 lZI(7 C0 ^ + T Sin ^ in ^)- f cW 
k I Jl J2 

A >1 =AZZ(- Sill ^ COSa r)'^W 
* 1 

1 / 

12] 

*fl 11 %H1 

^ Kn> 0C) Kf ^ f>}7) ^ej-Ai o.5.«-e-1 AV#1- *r 
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0 c= tan'A) 

K = ^ 2 
f cos0 c K n 

13] 

CAD/CAM Al^efl c^tLEi 7}^2) ^Sf *H*Hr NC 5HE.ofl 

CNC 7}^-^-^9\ 7}^ S^^-^Kmachined surface error)* 3^^-71 ^tb 

ME Z-map 5-1^* ^tfl fi^-2-* r 7r ^^s]^ ^<^*fl^ ^iL(cutt ing 

configuration)* f^^Hb ; 

^•7) ^^H^iL* 7>^ ^ig^V 2.^* 3|rfl ^^>7l- 

♦ if-^Rr °l^f£- ^ 

14] 

*)1 13 ^-ofl 
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^•7] 3§ofl= ^ ^S*!. -71^^ (cusp) -SL*KC h )7V ^>7l ^^-i- 7> 

^ £1^0] ^-§-5]^ i?Hf^ « 0 V^. 



is] 

*H 13 %hi 5a°H. 

^•71 lr<fflJ= ^^^i , ^iH(cusp) ^KC h )7> §>7l ^^-i- 7> 

* a^^> s-^oi ^-g-sq^ «o^. 





D = V(7PD 2 +/ ( 2 ) olJ1) 



58-43 



1020030082695 2003/12/22 



[5. 1] 



NC 3E 



=51 



KH^ AI2J- 



ME Z-map 



OI^SE 



32 



^JHISUS 0l£^E» 3?fer AHSS NC3E 
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Y 






CO 


I R 















[S. 4] 





^^V: 2003/12/22 
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5] 



p^b 2i°i aeiaoi 

zz 

^SHXIfe s±t^ Fry,*; 8|s? 



#^ H*}: 2003/12/22 
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[.£ 7al 




SIIOIB(Rake) 2 

{S. 7b] 

Y 




^ 2003/12/22 
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[£ 10b] 
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[51 12] 




feOI 
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IS. 14] 




[S 15al 
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[51 18] 




Radius of each group | *\ > \ * \ H H 

— *j — Grid size 
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[S. 21] 
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22b] 
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[51 23] 



4 £ 



SI 01 : ?^a^2i(CW)0| 



(^I6|§|^ DISS a ¥3)11) 



(S£|2! DISS a¥«: (^,^) = (0,0)) 



OI^S S¥3HI) 



oi^se f,&f 2 (f,</ 2 >a 
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